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center. Ethical committee clearance was obtained from institutional ethical committee, the number being 131/2015. All the cases presenting to cytology clinic with salivary gland lesions for FNAC were included in the study. Recurrent lesions and noncooperative cases in which FNAC was not performed were excluded from the study.
Demographic data and radiologic findings were retrieved from the case records. Detailed local examination findings for the location were recorded from the case records. In our institute, the following protocols are routinely followed for all FNACs, which was also adopted in the present study. FNAC was done by the trained cytopathologist using 23 G needle. A maximum of two passes were performed. In the case of large swellings, aspiration was done from different areas to minimize sampling error. In case of cystic lesion, after complete evacuation, FNAC was done on any residual solid area. The fluid so aspirated was subjected to centrifugation and sediment smears prepared. Cell blocks were prepared from the sediment material and examined. In complex lesions (solid and cystic areas), FNAC was done under ultrasound guidance. The material was spread on slide and 50% were fixed in 90% ethanol for hematoxylin and eosin (H and E) stain and Papanicolaou stain and 50% were air-dried for Giemsa stain.
All the slides from each case were retrieved, the previous diagnosis was confirmed and then reviewed by two experienced cytopathologists. In cases of discrepancies, the diagnosis by senior cytopathologist was considered. All the cases were divided into six categories as per the proposed MSRSGC. Surgical pathology specimens in cases that underwent surgical excision underwent routine processing and cytohistopathology correlation was done.
Quantitative data were expressed as mean and standard deviation, percentages, and proportions. Considering histopathology as gold standard, sensitivity, specificity, positive predictive value, negative predictive value, diagnostic accuracy (DA) was calculated. The risk of malignancy (ROM) was determined for each category by dividing the number of cancer cases by number of cases with surgical follow-up.
reSultS
All the cases presenting to the cytology clinic with salivary gland lesions for FNAC from January 2016 up to December 2017, that is, 136 cases were included in the study. Recurrent lesions which constituted two cases and three cases who were noncooperative for FNAC procedure in which FNAC was not performed were excluded from the study. Hence after final exclusion, the study included 131 cases. The mean age of patient was 48.3 years, the youngest patient was 9 years old and oldest was 83 years old. Males were more frequently affected with male to female ratio being 2.1:1. Parotid was the most frequently involved gland (94/131, 71.75%), followed by submandibular gland (33/131, 25.19%), palate (2/131, 1.52%), lacrimal gland (1/131, 0.76%), and sublingual gland (1/131, 0.76%).
The distribution of a total of 131 cases in various cytodiagnostic categories of Milan is shown in Table 1 . [ Figure 1 to 8] Table 2 shows cytohistopathology correlation.
Surgical follow-up was obtained in 48.85% (64/131) cases. Out of these 64 cases, concordance was noted in 44.27% (58/131) cases and the discordant diagnosis was rendered in 4.58% (6/131) cases. Among the discordant cases, one case of Warthin's tumor was underreported as chronic sialadenitis, while one case of chronic sialadenitis was wrongly interpreted as Warthin's tumor on FNAC. Subtyping error in tumor was noted in only one case, wherein an oncocytoma was misinterpreted as Warthin's tumor. [ Table 3 ] Interestingly, there were two false negative (FN) and zero false-positive cases. The two FN cases were of low-grade mucoepidermoid carcinoma, each of which were wrongly reported as benign mucinous cyst and pleomorphic adenoma with atypia on cytology. [Figures 5 and 8] Cellblock was performed in four cases in which fluid was aspirated. All the four cases yielded only cyst macrophages on FNAC. Ultrasound-guided FNAC was done in two cases. One case was a basal cell neoplasm wherein we had a difficulty in differentiating between basal cell adenoma and adenoid cystic carcinoma. Another case was a low-grade mucoepidermoid carcinoma which on initial FNAC yielded only cyst fluid, however, on ultrasound-guided FNAC we could accurately 
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Sensitivity, specificity, positive predictive value, and negative predictive value of FNAC with the application of the Milan system for risk categorization were 89.4%, 100%, 100%, and 95.74%, respectively.
The ROM for the individual category is depicted in Table 3 . It is recognized that the ROM has limitations, due to verification bias, which occurs based on the denominator used for calculating these values. DA for each category of the Milan system is depicted in Table 2 .
dIScuSSIon
Though FNAC is the first-line investigation in the diagnosis of salivary gland lesions, it is fraught with pitfalls and the cause is multifactorial. [2] [3] [4] In order to overcome the pitfalls and increase the accuracy of FNAC, several modifications were embarked such as pattern-based analysis. [5] [6] [7] Christopher et al. [8] in 2015 proposed a simple risk-based classification model parallel to that available for thyroid and pancreas. Rossi et al. [9] classified salivary gland lesions into six categories and reported the ROM in benign and malignant lesions as 6.2% and 100%, respectively. With this background, MSRSGC was proposed to bring coherence in diagnosis and reporting of salivary gland lesions in a global front. [9] Meanwhile few studies attempted to apply the proposed Milan system in order to determine its practical applicability. [9, 10] In the present study, 6 out of 131 cases (4.5%) showed no cellularity and were deemed as nondiagnostic. According to Griffith et al., [5] the presence of epithelial cells in four high-power fields is required to call the smears as adequate.
Those cases in which specific diagnosis was possible were also considered as adequate. In the present study, four cases showed only cyst macrophages and in the remaining two cases only hemorrhage was noted. Nondiagnostic rate as reported in the literature range from 5 to 10%. In one study, a high nondiagnostic rate of 28.2% was reported. [4, 5] The histopathologic follow-up of nondiagnostic cases shows a wide range from nonneoplastic to malignant lesions. Due to high rate of FN diagnosis in this category, Milan proposes to maintain an institutional nondiagnostic rate to below 10%.
In the present study, most common lesion in the nonneoplastic category was chronic sialadenitis followed by acute sialadenitis. Chronic sialadenitis can be confused with Warthin's tumor at cytology since both the lesions show a common lymphoid background. In the present study, the discordant case in this category was that of chronic sialadenitis which was finally confirmed as Warthins's tumor on histopathology. Failure to identify the dirty background and scant cellularity was the reason for the error in our case. Fersech et al. [6] in a study involving FNAC of 101 salivary gland lesions, three cases of Warthins's tumor were wrongly reported as chronic sialadenitis at FNAC. Acute sialadenitis was reported in 20/68 (15.2%) of cases in present study. All the cases underwent medical line of management and on follow-up of the majority of the lesions (90%) subsided. Only in two patients, in whom the swelling persisted, excision showed a consistent diagnosis. Sialadenosis was reported in 4/68 (3.05%) of cases. The smears of sialadenosis show acinar cells in cohesive, grape-like clusters with adipocytes and benign ductal cells. [11] Careful attention to the pattern and cellular details is required while diagnosing sialadenosis as it closely mimics acinic cell carcinoma. [11] The benign category includes specific diagnostic entities such as pleomorphic adenoma, basal cell adenoma, and Warthins's tumor. DA of FNAC for benign lesions in the present study was high (100%), similar to that reported in other studies.
Pleomorphic adenoma is the most common benign tumor encountered in the salivary gland. In the present study, pleomorphic adenoma represented 78.57% of all benign tumors. The cytohistologic correlation was obtained in all cases, except in one case which showed pleomorphic adenoma with marked atypia and hence was placed in atypical category. The histopathology follow-up showed a low-grade mucoepidermoid carcinoma. Pitfalls occur in the diagnosis of pleomorphic adenoma due to the varied appearance of this tumor. [12] [13] [14] Anyone of the three components of pleomorphic adenoma, that is, ductal or myoepithelial cells, chondromyxoid fibrillary stroma may dominate the smears and cause errors. Hyaline globules are rarely seen in pleomorphic adenoma and are more commonly seen in adenoid cystic carcinoma, basal cell adenoma, and epithelial myoepithelial carcinoma. Attention should be paid to the relation between the cells and hyaline globules, melting of cells in hyaline lobules favor a pleomorphic adenoma, while sharp demarcation between the two favors adenoid cystic carcinoma. Similarly, hyaline globules in adenoid cystic carcinoma tend to be more hyaline and variable in size. The presence of characteristic chondromyxoid fibrillary stroma is highly characteristic and is a strong predictor of pleomorphic adenoma. Hence, a diligent and meticulous search of all the smears for the presence of chondromyxoid fibrillary stroma will avoid false-negative diagnosis. [15] Marked atypia at times can be seen in pleomorphic adenoma, which may lead to a misdiagnosis of carcinoma ex pleomorphic adenoma. Another well-recognized pitfall of FNAC is the difficulty to differentiate pleomorphic adenoma from low-grade mucoepidermoid carcinoma. The intermediate cells may be quite bland and the mucin may be confused with chondromyxoid fibrillary stroma. Goblet cells though, commonly seen in mucoepidermoid carcinoma, have been reported in pleomorphic adenoma. Furthermore, squamous metaplasia may occur secondary to infarct in a pleomorphic adenoma which may be worrisome. [16] However, plasmacytoid cells are more commonly seen in pleomorphic adenoma than in mucoepidermoid carcinoma. In a study by Kotwal et al., [15] three out of four cases of mucoepidermoid carcinoma were misinterpreted as pleomorphic adenoma at FNAC. Multiple sampling from different sites is important to overcome the pitfall occurring owing to the variability in different parts of the same tumor.
There were two cases of basal cell adenoma in the present study. Both the cases showed concurrent diagnosis at histopathology. Aspirates of basal cell adenoma show small uniform basaloid cells with scanty cytoplasm and hyaline stroma. A tubular pattern and palisading can be appreciated and serve as a helpful clue. [17] Sometimes spindle morphology in basal cell adenoma raises a possibility of cellular pleomorphic adenoma or myoepithelioma. [17] Soomin et al., [18] noted spindle cell morphology in 8 out of 14 basal cell adenoma. In all the cases with spindle cell morphology, a differential diagnosis of pleomorphic adenoma and myoepithelioma was rendered. Nevertheless, distinction among these is not mandatory owing to similar treatment approach for all benign tumors. [19] Adenoid cystic carcinoma, a close differential of basal cell adenoma, can be differentiated by the presence of cup-shaped structures, nuclear hyperchromasia, and nuclear membrane irregularity in the former lesion. In a study by Griffith et al., [5] the malignancy rate in monomorphic basaloid neoplasm reached 35.5%. A total of six Warthin's tumor were diagnosed at FNAC in the present study. Out of these, four showed histopathology correlation. However, in remaining two cases, a final diagnosis of oncocytoma and oncocytic hyperplasia was made. Grifith et al. [5] referred to Warthin's tumor as "named entity" owing to a high DA for this tumor. Accurate diagnosis rest on finding of oncocytes and lymphocytes in a background of debritic material, absence or predominance of any of these may lead to erroneous diagnosis. Rarely Warthin's tumor can show squamous and sebaceous metaplasia. In both the discordant cases in the present study, plenty of bare nuclei in the background were mistaken for lymphocytes. However, we failed to notice the absence of debritic material in the background. Diagnosis of oncocytic lesions at cytology is a challenge due to focal sampling as oncocytic change is seen in a variety of salivary gland lesions. [19] None of the cases reported in the benign category were malignant on surgical follow-up. Discordant diagnosis in this category was related to subtyping error and did not alter the management, ROM was 0%. Griffith et al. [5] and Rohilla et al. [10] reported a ROM of 2% and 7.3%, respectively.
Atypical cells of undetermined significance are a heterogeneous group in which most of the cases are reactive, however, the cellular details are masked by blood or drying artifact. Cases, in which definitive distinction between reactive and neoplastic process is not possible, are included in this category. One of the major challenges of FNAC of salivary gland lesions is the ability to distinguish benign mucinous cyst from low-grade mucoepidermoid carcinoma. The cystic lesions pose a nightmare to cytopathologists. Apart from benign mucinous cyst, many other tumors may show cystic change such as mucoepidermoid carcinoma, acinic cell carcinoma, and adenoid cystic carcinoma. Other lesions that can cause FN diagnosis of mucoepidermoid carcinoma are Warthin's tumor and pleomorphic adenoma. The ROM in this category in the present study was 100%. Similar findings were reported by Rohilla et al. [10] who classified one case in this category. Rossi et al. [9] reported 15 cases in atypical category with a ROM of 53%. This category essentially can come as a savior for the cytopathologist in difficult situations, at the same time, it alerts the clinician of the possible risk and hence deals with more caution in these cases. The ROM for this category has not been defined accurately, nevertheless further large-scale studies and literature review is required for delineating this entity and determining the true ROM.
The current study had two cases of salivary neoplasm of uncertain malignant potential (SNUMP), one was a basal cell adenoma in which high cellularity was a cause of concern, hence it was reported as basaloid neoplasm which turned out to be basal cell adenoma at histopathology. Another case was reported as pleomorphic adenoma with atypia. However, a discordant diagnosis of low-grade mucoepidermoid carcinoma was obtained at histopathology. Several authors have enunciated the difficulty in distinguishing pleomorphic adenoma from mucoepidermoid carcinoma. In the present study, mucin was confused with CMF stroma. Rossi et al., [9] in their study, reported eight cases of pleomorphic adenoma at FNAC, which were diagnosed as malignant on surgical follow-up leading to a high false-positive rate of 17.4%. Other malignant lesions that can be misinterpreted as pleomorphic adenoma at FNAC are adenoid cystic carcinoma and epithelial myoepithelial carcinoma. The ROM for this category range from 2% to 50%. In the present study, the ROM was 50% similar to that reported by Rohilla et al. [10] The suspicious category in the present study included three cases, all of which showed a cytohistologic correlation. The ROM was 100%, higher than that reported in literature, that is, 60% and 79% by MSRSGC and Rossi et al., [9] respectively. All three cases of low-grade mucoepidermoid carcinoma showed obvious features of malignancy but the lack of significant atypia prompted us to classify these lesions in suspicious rather than malignant category.
The overall prevalence of malignancy in present study was 17.5%, well within the range observed by other authors (15-32%). [17] [18] [19] In the present study, mucoepidermoid carcinoma was the most common malignancy accounting for 52% of all malignant lesions followed by acinic cell carcinoma (13.04%). Many studies report similar incidence rates. [20] The cytohistologic correlation for this category was 100%. ROM was 100% which was similar to that proposed by MSRSGC and reported by Rossi et al. [9] and Griffith et al. [5] Nagel et al. [21] retrospectively reviewed 58 cases of acinic cell carcinoma diagnosed at FNAC. Apart from acinar cell, oncocytic cells, nonspecific goblet cells, plenty of bare nuclei and lymphocytes are seen in 10% of cases are all clue to the diagnosis of acinic cell carcinoma. [21] DA of FNAC for acinic cell carcinoma has been reported to be 88%. Deviant subtypes may at times pose diagnostic difficulties. Errors occur mainly due to the inability to identify the cellularity and architecture.
ROM for various categories in the present study shows similarities with the study of Rohilla et al. [10] but deviates from that proposed by MSRSGC especially the atypical and SNUMP category. Atypical category, in the present study, included only one case, which showed scanty cellularity, on review, comprising intermediate cells and should have been placed in the SNUMP category. The ROM in atypical category is still a matter of debate and should range between 10 and 35%. Rohilla et al. [10] reported ROM of 50% in atypical category, which was similar to that in the present study. The major challenges of calculating the ROM in various categories and its clinical applicability are the limited number of surgical follow-up obtained. Most of the time only neoplastic lesions are excised leading to overestimation of ROM. This was a bias noted in a study by Rohilla et al. [10] However, in the current study, surgical follow-up was obtained in 48% of the cases out of which 26% were nonneoplastic.
The false-positive rate in the present study was 0%. Various studies have reported a false positive rate ranging from 0% to 10%. [9] FN rate in the present study was 1.52% lower than that reported in the literature (2.2-24.5%). [22] As seen in Table 2 , we can see that the diagnostic accuracy for all the categories was good except for atypical and SNUMP categories. This way we attribute to the ambiguity over the specific criteria, inherent nature of the lesions, and the technical issues. This being said the extremely low DA in atypical category in the present study is attributed to the fact that only one case was classified as atypical which was FN leading to DA of 0%.
The diagnostic efficacy of the Milan system in present study was similar to that reported in the literature. [23] [24] [25] [26] [27] The comparison of ROM for individual category of Milan with various studies reported in literature is shown in Table 3 . [23] [24] [25] [26] [27] [28] [29] The potential limitation of the study was the small sample size in a limited time frame. The high efficacy of FNAC obtained in the present study, when MSRSGC was applied, confirms the usefulness of this scheme in reporting salivary gland lesions. A risk-based stratification is essential in the present era to guide and alert the clinician about the subsequent management plan and the ROM.
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